GH, cell membrane fractions were prepared according to the method described elsewhere (Yagisawa et ul., 1988 TRH ( 100 n M ) 1 2 0 f 7 1 2 3 k 4 Carbachol ( I00 p~) 1 2 3 f 5 1 0 4 f 6 TRH ( 100 n M ) + carbachol ( I00 ,UM) 1 3 7 k 8 1 2 7 f 4 bachol caused an additive increase in thc activity. In membranes prepared from cells pretreated with pertussis toxin ( I00 ng/ml, 18 h) carbachol-induced stimulation was almost completely blocked, whereas the TRH-induced stimulation remained unchanged. These results suggest that the muscarinic responses are mediated only by one or more pertussis toxin-sensitive G protein(s) presumably by GI, while T R H receptors interact with an as yet undefined toxin-insensitive G protein.
In conclusion, the muscarinic receptor in GH, cells is cssentially of an M, subtype and interacts with a Gi protein.
It has no direct link with the G protein responsible for phosphoinositide breakdown. It is possible that different cell types within tissues like the pituitary are regulated so as to express only one subtype of receptor to exert a particular function which therefore does not perturb other systems which are subserving different receptors in the same cell type. T h e present study also supports the idea that there is an interaction between a receptor-linked phosphoinositidespecific phospholipase C and a G protein that is insensitive to pertussis toxin (Wojcikiewicz et al., 1986) . (Harris & Ralph, 1985) . Recently we have dcmonstrated that these cells express receptors for platelet-activating factor (PAF), leukotriene (LT) B,, LTD,, and ATP which are closely coupled to calcium mobilization (Ward & Westwick, 1988; Westwick & Pleass, 1988) . T h e PAF-induced elevation of cytosolic free calcium concentration ([Ca2+] ,) is in part dependent upon extracellular calcium concentration, and is inhibited by either specific PAF receptor antagonists or via protein kinase C activators, but is only partially inhibited by pertussis toxin pre-treatment (Ward & Westwick, 1988; Ward et al., 1987 Ward et al., ,1988 In this present study we have examined the time courses of the production of inositol (poly)phosphate(s) and of the elevation of [Ca'+], induced by P A F in U937 cells. T h e U937 cells were normally grown in RPMl 1640 (Gibco) supplemented with 10% (v/v) heat-inactivated fetal calf serum (HIFCS) and penicilIin/streptomycin ( 100 units/ml; Gibco) at 37°C in a humidified atmosphere at 5% CO,. For these experiments the cells were washed three times in Hepesbuffered Tyrode plus 0.25% (w/v) bovine serum albumin (BSA). Then 50 ml aliquots at lo7 cells/ml were cultured in minimum essential medium (Gibco) plus 1% (v/v) HIFCS in the presence of 125 pCi of my0-[2-~HH]inositol (16) (17) (18) (19) Ci/ mmol, Amersham) for 4 days. T h e cells were washed three times in Hepes-buffered Tyrode with 1 mM-CaCI, and 0.25% (w/v) BSA and finally suspended at 10'/ml. Aliquots of 0.25 ml were incubated at 37°C followed by the addition, with rapid mixing, of PAF or vehicle, then the reaction was stopped at 0, 5 , 30 and 240 s with the addition of 0.15 ml of ice cold perchloric acid. T h e samples were neutralized and applied to an anion-exchange h.p.1.c. system, essentially as described by lrvinc el al. (1985) . T h e peaks were identified by the use of authentic standards. T h e results for each [3H]inositol (poly)phosphate( s) are expressed as fold increase compared with pre-stimulated levels and are illustrated in Fig. I .
Platelet-activating factor induces inositol
In a parallel series of experiments, similarly cultured cells were loaded with fura-2am, the fluorescent indicator of Vol. 17 Ins( i, 3, 4p4. [Caz+],, and the PAF-induced elevation of [Ca"], was monitored as previously described (Ward & Westwick, 1988) . In addition, the fluorescent output was transformed to a linear trace by calculating the increase in [Ca"], over basal levels at 1 s intervals for the first 30 s, then at 5 s intervals for the remaining observation period, as illustrated in Fig. 1 .
A very rapid increase in [Ca" is induced by 100 nM-PAF (Fig. l) , which peaks at 5 s and is coincident with an approximate S-fold and 7-fold increase in the levels of inositol 1,4,5-trisphosphate [Ins( 1, 4, 5) P,] and inositol 1,3,4,5-tetrakisphosphate [Ins( 1, 3, 4, 5) Previous experiments have demonstrated that there is a major influx of extracellular calcium within the first 5 s (Ward et ul., 1988) . Therefore it is tempting to suggest, as previously shown by Irvine & Moor, ( 1986) in sea urchin eggs. that the increased levels of Ins( 1,4,5)P, and Ins( 1,3,4,5)P4 together are responsible for the modulation of the calcium permeability of the plasma membrane of the U937 cells.
